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i exintenco of an interaction betwoen the cadmium which is being deponited amd ] J
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el same timn diffusion of cadmium into the cathude takes place ;_an approziniate i .
calculation of the coeff, of diffusion gave: Do tos 0 emd per day. g 00
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; , Deposition of metals on m Is. K. M.
- Qurapxova (Compt. rend. Acad. Bel. URBR. 1938, ;
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< studied.  The orlentation of deposted Zn and of T1 §: 90
{which crystallises in the same sysiem) corresponds 1 ‘g e
exactly with the underlying lattice, but (d appeared teow
an a layer growing from an edge in two dimenaions e
over the surface of the monocrysial without any i ee
relation huwml the oriantation of (X erytala mul llw g%
basic Zn face. J. e
Ci‘ee
| [ ‘e@
RETY
| o0

. AR L

[ R
Illl”n’l Fecan e ey oy

1'1 y o
S,lzm;\n ')uo\l.i'!llﬂ)! s

Vo t- vl

.a" [ -.

Al Yy s T B Ko 4R B

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"



"APPROVED FOR RELEASE: 06/13/2000

APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000516120003-3

soeoe®a ° * Y M W BN T
A AR SRR A LA AR AR oy B wm wnANEr U un vy wny w i uan®
o @ '))luoruvnnununnn\‘n.) aAnlanvmwe wywny oo w ol )
. : [ ] S A0 _ R . R _A A b 2 8P QR Pl M Yis A LI MM X i LIV T
oo i T . 140 any iMp CRDLA H P o
A s PROCEINID AHD PROPIEINY il o . -
o® , x e et < e i s i e e o ks % o~ | e
o0 ,i .} | L -oe
o : .00
*® ¢ s
.. . [ RN TR ESECIEE ) - . . . v ‘..
o 4} . B o o i, 1043, 3 Hra PR o 1 ee
o0 , g l:;‘&mﬂ;'iﬁm;ﬂ:“,: Russian,] Theorice of crystal :h;:th‘. bnn: i ! oo
M on conai N 3 i rith the obaervi! -
o0 i, on consideration of clementary pr (‘mmh’ll to agree wit \l‘«‘!'(rakm. ; oo
i e<ul growth, since the latier is determined by the conditions of diffus i
ez, r/‘m‘:' ol’ll rled' ited from 4-1N-ZnS0, on to various faces of a .mglv “ oo
Lo s n‘inv cryetal, At a constant avervoltage the c.ad. on the basia (U] < prism He
- lme: w&m("?\l)a Uhen el a2 the tate of growth of the crintal facy,, :“;..
.. a
00
Ll
7
i 1
N ]
20
!:..
wee
i._,..
{08
ve- ?u.'

[N RCTAF S UTRL]
WhLAR oM onw gy

CIA-RDP86-00513R000516120003-3"



APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3

. .i ® ® s o ’e — n
f % , : T W A 5 r
AR AR A A Akl 8 A2 2 2 1L R RARRARAREREEE
B TN awp dwn penest I X
it ': . [, Couditions for the formation and properties of electro- _ ... . } , ee
o0 .{ e deposita of manganese. K. M. Gutbunova (Coll-Klectros .
o0 chiem, Tt Acad, bl U.B.5.R., Moscow). J. Applied > k
Y ) al o Chm. (USSR Y, 581-7(1944) { Kugliah WULLNALY) ™ (X}
: i i . 1t was showa that from soln, of MnS0, contg. (NHe)»0e e e
LA ‘ it Ia pousible to obtata (with current yleld of oves 80%0) .
o0 *|- sdid Mn contings at c.d. 35 amp./dm.¥; the coatings 8
s have protective propertics, considerable hardnessand god 'Y )
3. appearance sh long ss they are indoues.  Upun vatdoor ‘ool
PY RIS exposure they acquire a brown film. The coatings dis- Ll
o0y wlvelnwukncidl(pll.ﬁ.!)nwdln&nntuullmbuk L ee
ii; solns. contg. NHelon. Tn absence of latter the soln. ducs e
o0 i ot oecur i neutral or basie soltis. The instability of the [
i ot may be cosrcted by buferin with AcU11 which ucrs Hoe
LAd = vorsbly ln.gl lon of 4-7. Anolyte used contd. 10 we
PY RN gb‘ll:bgdlh) ., waile the cathalyte bad 260 g./1. Mun- I [ X}
3 Vi - 0 and 100 (.ﬂ. (N}‘h)'SOQ: l’l“ above § lcads to :; %'
o0 ¢ depositiun of bydrated Mn oxides. G. M. Kosolapoll Hlee
eo v _ =
3 e
2 Tt 1 J
i . 1
1t !
i | |we
Ll Y
12! l e
gigg { ‘.o
I:: '
%L o e
TS B 1 ivg@
'-3 ass.tb A AEYALLURGKAL LITERATVRE CLASMPKC ATION e e € IT- 3N } |
| o vmains Ty <y S L. X . L A ;‘ao
< Lan0an *¢ THi0ec Wit Que QN0 ;. LA LKA - ‘ °
T o i 3 '.F“‘mls-h-on-*nmuonn)tv:?}"‘I
o 000000000000000000’ ~
eo e e 0.0000000000000000001

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3

L 4 R M
T awp :--v mvln o
reccltes lh(‘ Pll'( A

i
|

cym 3L a nnumoxn I.l‘!lllﬂﬂll (LllW&"lOl

e sooren
200w VYnusava Sl T PR
TOAVILTY Ok OV as1

Klementary hmacrz:hlﬂ sation processes. K. \
Cortwnova lnd D nkoe (Inst. of Cu”ukl m«mr- -
mﬁ!‘:"ﬁ Scl. UNS.R.),  Compr, acad, a1,

" R.S.S. 4. !5 l"iNO). Dedlody Abnd, Aad.\ RN X
a8, 15 IRLIHY). - Klewentary chcitocrystn, processes ate
dieued theoretically. by taking as an example the
isolated growth of a face of & nnxie crystal forming part
of the cicctrmle in an ckectrolytic cell. Muf yring
the swehemes of cloctrocrystn, pracemes, t uthors cons
cluded that they correctly describe the ulnlna between
face gw\ﬂh. height (Il thicknews) changes, and
growth front spevading velocities, on the one mi and
current and eledr:l‘{lr conen., on the otbrr The same
scheme can be o to ckwr‘hr the growth provess of
threadlike crystals, nuckeus formiation, the growth of
polyhedral cryatale, and polyeewst, g J\l- The growth of
a w;:ﬂal from a wixt. of gases and salna, ia believed to be

aub, to the same telations s cxist in ehect, tn.
Frank Goat
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slate E ..:: )
ltf.. : True Crystallochemical Theory of the Growth of o0
-t ; Crystals During Electrolysis. (In Russlan.) K. M. Gor-
w 'Wﬂand P. D. Dankov. Unpekhi Khimii (Prog- Y
1§ room in Chemistry), v. 17, Nov.-Dec. 1048, p. 710-732. BE 1
g' On the basis of analysis of theoretical and uzm- s-o0
: : mental materia), the importance. of crystallochem- leg®
: feal, punsivation, cuncentration, and hydrodynamic .
factors on the mechaniam of the process of deponi- M 2/
5 tiun' of metals during electrolysis in indicated. Y
. Connideration of these factors permits develop- s
ment of the new theory of variation of electrode ;1700
potential and discharge voltage during these HEY
processes, 31 ref. - 289
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The thickneas of the unit tayers of growth oo crystal
faces according to microlntesfetumeter mestutements.
K. M. Guhunova and 1. VL Evanuvshaya. PATLEN S8
Khires (]2 Phiys. Chem ) 22, Lt -4 1BIN). - The surlace
roughness of Ak crystals dhectonde unites) from 3V Axk-
NOy was detd. by mans of a Linmk wiicrointerfgoueter.
The *epy bl no unilornn thickneaa §; # sanged from [IXUA
to O Bhu, The ! varitd nlso along one step, € R from
0ah e 0,17, Patts of o erystal face ke angled of
over 3% with cach other amd were curved. o tes
Latities are praduced by convection curteiils whwl cilect

the iun conci:. pear the front of crystal growth,
7. J. Bikerman
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Oscill uxtxlc study of the cathcde potential during
growth of & liform sifves crystal. K. M. Gosbuneva and
A. 1 Zhalova, Zawr. Fis. Khim. (. Bliys. Chesn.) 22,
10T B(1B48).-- Ax fllamcats, B 8 thick, were grown in
N 10 3 N ARNO, golns. contg. (102 0.2 5. of gelatin per 1.5
tie rate of grawth was vatical between Y amd NEbp min
and the current stength 1 between T Vamd 300X 0!
winp. When the ¢ md. B letnoet the growing Ag cathmle
awi n peferenee ele tronde mas detd. with an eillogtaph at
a const. I, K shaald regulat encillationy witlt puriods
s tanging fron ¢ 1 to U8 see. Fhey mie atrnibuted to
sorn. changes at (e eathade te . €1 40, 438V S
anwrsatn. s requurel befape w new laver of Ag tsales

Cromen €ttty

poited on the b face of the tilaments inuncdately
ety the depomitbon the supersatin. is rero aned gradually
i teanen dluging 1. The thiknres of the laver depmenited

dirtng each privn virtod betwern (0 4 and tu
b1 tktman
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.a&ngSﬂou Mechantsms. of Thin Stiver .,
" Filaments," K. M. Gorbunova, A. I Ng_noin.

- 'Isst of Phys Chem, Acad Scl USSR, lab of v

.w‘.muﬁsnnnﬂm of Surface m.:.am ; Moacow, 10 L/2'pp °

..,..BE« Fiz Kaim" Vol Eﬁg No 5

e ,,‘.uonwuannmm nuoummma Mp n.mno of owoumwnuon o&
. “threed-like crystals of silver duringa ' . .

S nonnumuo ‘4n the ourrent of the cell to cw as.

_ ”,._Eunw as 2.5 times. Considerable increase. o&

1/s. AH‘osw.udun» S- qub.sbaa moon»oav is opt ™

ﬁmw\ganu Sogav

oamua_.mn uw a m»snvﬂ. u.oouonum »D «uo ,
«opﬁbw of the cathbde.  Obaerved uopu«»o.
ship of the disturbance in’ ‘uniformity of;I/8.
tn E.mwn currents to: nuo nature of’ nnu.nuu
»aunnwgamu .thelir: oouaonau.ncwoun ’
e ‘concentration-of bwmoW 48 studied."
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Crystal-Chemical and Diffusion Mechanisn ~f Electro-Crystallization (°f silver). 1
wXoMomGorbunava-and PoD. Danzov (Zhur. “ize. Khim., 1919, 23, (5), 616= 1

#2h).= In Russians) G. and D, [irst consider theoreticnlly the electrolytic growth ‘
.of filiform Ag crystals {ron soln. am the current is suddenly increased or decreased
~In the latter case the end face of the crystal grows preferentidlly at the

ssntre until it reaches u proportionately smaller cross=soctional area. Both

theso offects ha e been observed. G. and D. then consider the effect of diffusion

xin ond _ghfs the growing face n_the variatico.gf lonritudinal growth rate

vith cross-sectional area in very f!ne filiforn crystals. A dimensional treatment

of the problem yields an expressmion which, with the appropriate numerical

parnmeters, can be [itted to G. and Zhukova's results (ibid., p. &0S:preceding

abstract) on the growth of Ag in AghO, soln. conts. traces of Aleic acid or

gelatin. Finally, G. and D. consider~G. and Zhukova's observation (leoc. city)

that n¢ high currents Ag crystals tend to Lecome dendritic. This ts cxplained b-

periodic impoverlshment of the soln. in fron ¥a of the prowning  eond face, so

that the crystal srows more easily sn a side face. = G.B.H.
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'GORBUNOVA, K. M.
M. The work of academician V. A. Kistiakovskii and its development.

Gorbunova, K.

S0: Journal of Physical Chemistry, Vol. 7h, No. 10. October 1950,
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WOIOUNUVR, K, H,

P4 190121

cmmw\nwoaag - wponﬁ.du.ﬂn»o bn%&.wu.uu Pcm wu ,_ .
"Structure of Bright Electrolytic Deposits ang e
Mechanism of Their Pormation. Blectron-Microscopic
and Electronographic Investigation of Bright
Nickel and Zinc Coatings,” XK. M. Gorbunova, T, V.

Hﬁuoqmwmwm?a. A. Bhishaksv, Inst Phys Chem,
Moscow, Acad Sci USSR .

"Zhur Fiz Khin" Vol XXV, Ho 8, pp 981-987

‘Pinds that bright cathodically deposited metal

coatings form as result of electrolytic woﬁ,nE.um,.
vhich occurs, when: the netal surface is covered

) 7o) 190121

USSR /Chemistry - mwmoﬂop :1c Deposition Aug 51
i - Contd .

vith sufficiently thick £ilm of hydroxide. Pres-

‘oence of film 15 also essential in anodic polish-
ing in order that a bright surface ”awvﬁ .

form.
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CGUHRITOVA, T,

g\ﬁﬂﬂﬂh«ﬂ% mqu"u.oomeHmw&% SR oq« wn_.

:goanu.m. Conference on Electrochemistry,"
H ‘M. ao&.unuoﬁ » Moscow

:ﬂdﬂﬂ W»u HE.B: Vol XXV, No 10, pp Hmmmlu.mdo

ga E..duhob noshﬂ.mbnm on Electrochem, held
Dec 1950 in Moscow by Dept of Chem 8ci, Acad
8cd USSR, was dsvoted to work under following b4
dluu.n headings: (1) Mechanism of Electrode Pro-
‘cesges in Electrolyte Solns; (2) Problems of
‘Theory and Practice of Electrodeposition of

Metals; (3) Problems of Chemical Sources of Elec- -

.nu..u.a nsmnn. c& whodwmau of E.on.«nop«uuw in

pms.mo .

83«8

1 :

Ugoﬂ. Hunnunnw. wmuummmndmwuqmm on USSR mnu... o

entific and HB&E.«WE organizations took part
in ‘conference. Reviews mﬁ.ﬁu.&%mu. mwo&nou.u nbm.
tuuﬁ. «owwou in &E.m ng

ﬁmw\.ngmdﬂ% mHmo&HOogde- . Oct m..,..mu.

i
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1. CGCRRUNCVA, K. M.
2, U33R (620)
4e Chemists

7. dcad, Vliadimir ileksandrovich Kistiakovskii. Obituary, Zhur. fiz. khin. 26
no. 12, 1952,

b

May 1953, Unclassifiec

9. Monthly List of Russian Accessions, Library of Congress,
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eomwsovs, €. M.

USSR/Chemistry - Reduction

Cavd 1/1
‘Authors $
Title

Periodical

Abstranct :

Inat.:ltutim :

B Submitted

eeva.

Gorbunova, K. M., and Nikiforova, A. A.
-Reduct;idh “c;f n-i.cicel with hypephosphite, Part 1. - State of formation
and csrialin properties of coatings

Zhur, Fiz. Khim., 28, Ed. 5, 883 - 896, May 1954

The resction conditions leading to the reduction of nickel in solutions
containing hypophosphite, and the effect of individual factors such as
temperature,; pH, concentration of hypophosphite, nickel salts, ete. on
the rate of nickel reduction were investigated. The reduction of nickel
1z followed by the oxidation of the hypophosphite and the formation of
certain oxidation products. Coatings obtained by the chemical redustion
process showed even and good cohesion with the basic metal, lower elasti-
city, increased wear resistance and highly protective properties. MNine
references: 1-USSR, 1-USA Bur, of Standards, 5-German, 2-French. Tables,
graphs, photos. - . '

Acad. of Sc. USSR, Instituté of Physical Chemistry, Moscow

Sept. 30, 1953
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USSR/Cnemistry - Reduction

| Card 11 , , o
Auﬂzors : .Gorbunova,‘_ﬂ!g:,ﬂﬁ.r,' and Nikiforova, A. A.

. ansmripinis

Title : Reduction of nickel with hypophosphite., Part 2, - Problems of the reac-
tion mechanism ,

Zhur. Fiz. Khim., 28, Ed. 5, 897 - 901, May 1954

Pariodieal
Abstract The first phase of the nickel reduction process consists, in catalytic de-
comnosition, of the hypophosphite with water and the formation of hydroger
The oxidation of the hyponhosphite into hypophosphate and phosphate 1s
considered a possibllity. The secornd ohase is the reaction of the active
hydrogen with the nickel ion and the formition of metallic nickel. There
is also an additional reaction, namely, the reaction. between the hydrogen
and the hypophosphite leading to the reduction of the phosphorus into an
atom state, Six references: 2-USSR, 2- Jerman, 2-USA. Table, graph.

-

: Aeads-of Sc. USSR, Institute of Physical Chemistry, Moscow

Institution

© Submitted = : Sent. 30, 1953
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GORBUHOVA, K. M. And ARSLAMBEKOV, V. A.

"Results of Research on the Kinetic of Oxydaticn of Molybdenum and Tungsten

and on the Nature of the Oxydes That Appear", a report presented at the Gth
Conference on Chemical Physics, Paris, 1656.
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) . ame ]
AL vy . . N
CORBUNLEO lzi\/’ Ao
 USSR/Physical Chemistry - Electrochemistry, B-12
Abs Jour Referat Zhur - Khimiya, No 6, 25 March 1957, 18706
K

Author Polu arov, Yu.M., and Gorbunova, K.

Inst RZhKhim, 1956, 71289

Title Some Problems of the Theory or Electroprecipitation of
Alloys. II. Examination of the Displacement of Potentials
of the Discharge of Ions When the Alloy is Being Formed.

Orig Pub Zh. fiz. khimii, 1956, 30, No 4, 871-877

Abstract The authors investigated the possibility of utilizing
the values, computed from thermochemical date and refer-
ring to the displacement of & counterbalanced potential
of an electronegative metal, for the energy of its inter-
action with another metal, in order to solve the question
of potentials of ion discharge during the electroprecipi-
tation of an alley which precipitation is an unbalanced
process. On the basis of electrochemical investigation
in aqueous solutions and in molten electrolytes, it is

Card 1/2 -~ 312 -
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'USSR/Physical Chemistry - Electrcchemistry, B-12

Abs Jour : Referat Zhur - Knimiya, No 6, 25 March 1957, 18706

cstablished that, in the case of the systems Cu~2Zn, Mg-Bi,
Mg-Cd anc Mg-Al, we observe that a potential of the dis-
charge of ions of metals are exalted when they enter into
the alloy, and this exalting coincide with the value com-
puted on the basis of data for the change of partial mo-
1ol thermodynamic potentiels. On the basis of thermocyna-
mic computations it is shown that there i1s a possibility
of co- precipitation of Al and Ni or Co from aqueous solu-
tions when potentials of the cathode are sufficiently
high. Precipitates of Ni and Co containing up to 5%/o Al
were obtained from & bath consisting of Ale(SOh)3.18H20
(80 g/f) + citric acid (200 g/) with content of

Ni or Co up to 0.2 n. :

Part I see RZhkhim, 1956, T71289.

Card 2/2 - 313 -
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[l e By

LAYSER, V,1., professor, doktor; KUDRYAVISEV, N.T., profeasor, doktor;
_(’)_OW professor, doktor, rotununt DOXIX, K.I.,,
nshéner, retsénsent SEMIN, K V. XN., Sndhenmer, rot-onnnt CHEREQV, ,A.N,,
redaktor;: KAMATEVA, 0;¥,, redaktor. izdutel'utu- ATTOPOVICH, M.K,,
tokhnichookiv rodnktor. : I

] [Pr!ncipln of oihtmhuu] O-novy gal vnnontogu. Isd. 3-3, .
perer.i dap. Noskva,’ Gos.nsuchno-tekhn:ind-vo I1try po chernoi 1
tavetnol metallurgii. Pt,2. 1957, 647 p. (MIRA 10:11)

(Rlectroplating)
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8/564/57/060/000/00%/029 i
D258/D307 b

JUTEORS Gorbunova, XK. M,, Popova, 0, 8., Sutyagina, A.
A,, and Folukarov, Yu. M,

PITLE: HMechanism of growth and sitruoturs of metallic
deposits formed during electrocrystallizstion

SOURCE: Rost kristallov; doklady na Pervom soveshchanii
po rostu kristallov, 1955 g, Moscow, Izd-vo '
AN SSSR, 1957, 58-66

TEXT: The present article is a review of some of the authors'
earlier studies and other work; attention is focused on some
regularities congerning the cathode deposition of matals, as
dense or porous, dendritic, coatings. An increase in the slso=-
';roiysis current lesds %o an incresse in ihe surface or the
eryctailizing metal, leading to an increass in the number of
<r'sta7s or to dendritization, according to conditinns. ‘Fowder

teT &l tiLn Tirmae derdrites’ cocurs at the saturs

ST ST B A ST R SR T Ty
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0 8/564 57/000/000/003/029
Hechanism of growth... ' D256/D307

’
!

Properties of such polydendritic and of dense galvanic coatings

are indicated, and conditions lsading to the formation of elec-
trolytic deposits with a predetermined crystal orientation are s
discussed with particular reference to the earlier work of Ger-
bunova. It is believed that orientation may be ascribed to the
umequal rates of growih of variously oriented crystals. Pussible
nechanisms for the formation of texture on coatings are indicated.

in account is also given of the muthors' earlier study of internsl
a#tresses in galvaniﬂ coatings, particularly in the presencs of
surface-active conpcinds, and of the conditions leadinsg tc coat-

IN&S ToaRgeas o T % .rarsa ayurfgroes, There are » 7 = -~su

o r“e:'.»re.t 2R corneret-Lioe and ¢ nen-Sovieto-

Card 2/2
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137-58-4-7842

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 211 (USSR)

AUTHORS:

TITLE:

Gor ova, K. M., Popova, O.8., Sutyagina, A. A., Polukarov,
u. M. )

Mechanism of Growth and Structure of Precipitates of Metals
Produced by Electrical Crystullization (Mekhanizm rosta i stro-

yeniye osadkov metalla, voznikayushchikh pri elektrokristallizat-
sii)

PERIODICAL: V sb.: Rost kristallov. Moscow, AN SSSR, 1957, pp 58-66

ABSTRACT:

Card 1/3

Certain principles of the growth on the cathode of an electro-
lytic cell of deposits (D) of metal in the form of dense coatings or
loose dendritic structures are examined. K. M.Gorbunova shows
that when single crystals are formed, an increase in current ! re-
sults in the I/£5-K ratio remaining constant because of the increase
in the surface of growth. This latter results in « transition from
growth of the single crystal to the growth of multicrystalline D (a
relatively high concentration of discharging ions occurs) or to a
growth of dendritic D (a low concentration of discharging ions).
Dense polycrystalline D grow when S-S is attained at the cathode.
Subsequently, further increase in [ can occur only when there is
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Mechanism of Growth and Structure (cont. )

a drop in the concentration of ions at the cathode. At a given I, the ion concen-
tration at the cathode may prove to be close to zero: the maximum diffusion
current is attained (MDC). Powder D form upon electrocrystallization under
MDC conditions. The particles of the powder D are extremely fine dendrites,
the angles between the branches of which are determimed by the crystallogra-
phic nature of the metal. For Zn powder, the angle is 60°, In dense crystal-
line D the anisotropy of properties such as the magnetic, the linear compressi-
bility, resistivity, thermal expansion, resistance to corrosion, etc., are de-
termined by texture (orientation of all the crystals of the D in a given crystal-
lographic direction). The authors hold that in the case of D with crystals above
a certain size and small internal stresses (IS), it is more accurate to regard
texture as "growth texture, ' Texture comes into being as the result of com~
petition between crystals of different orientations, as the ionic building blocks
brought up to the growing crystals are put to use. The change in the texture
axis with change in the conditions of electrolysis is explained by the change in
the ratios of the growth rates in different directions. The unique adherence

of the texture of Zn and Cd D to a 6th-order axis [ 000l] ¢ on application of
an alternating current, with the surfaces bounded not by apices but by the faces
of the base, may be explained in terms of the concepts developed by Kaishev
and Bli;znakov. X-ray and magnetic studies have made it possible to determine
Card 2/3
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137-58-4-7842
Mechanism of Growth and Structure (cont.)

that IS anisotropy exists in Ni deposits, and also that the IS of Ni is not directly
related to the amount of occluded H,. Introduction of brighténing agents in the
buth leads to the formation of deposits not having the definite, clearly defined
boundaries characteristic of crystals, and the D consist of rounded forms.

0. P.
1. Cathodes~-Deposits--Structural-analysis 2. Metals-—-Crystallization—-ST-ruc»
tural analysis

Card 3/3
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Lorbwrisva, <, 77

GORBUNOVA K., ; NIKIFGROVA, A.A,

Studying the mechanism of inclusion of phosphorus in nickel
platings by means of the radioactive isotope P32 [with summary
in English]. 2Zhur.fiz.khim.31 no.8:1687-1692 Ag '57. (MIEA 10:12)

1., AN SSSR, Institut fiszicheskoy khimii, Moskva.
(Nickel plating) (Phosphorus--Isotopes)
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AUTHORS:
TITLE:

PERIODICAL»

ABSTRACT

Card 1/2

Qe sera K4

76-10-16/34
Polukarov, Yu.M., Gorbunova, K.M.

Some Problema in the Theory of the Electrodeposition of Alloys.
IV. Oscillographic Study of the Cathodic Potential in the Al-
loy Deposition Process. (Nekotoryye vopposy teorii elektroosa-
zhdeniya splavov. IV, Ostsillograficheskoye issledovaniye poten-
tsinla katoda v protsesse osazhdeniya splavov)

%hurm)zl Figzicheskoy Khimii, 1957, Vol. 31, Nr 10, pp. 2281-2287
USSR

It was the purpose of the task to explain the dependence of the
character of the cathode potential variation on the phase struc-
ture of the forming alloy (centinuous series of solid solutions,
some solid solutions, formation of chemical compounds or eu-
tectic mixture)., The attention in the investigation was attract-
ed by the solution of the question whether the ion discharge
takes place simultaneously in both metals or subsequently and

to which extent the type of the resulting deposition structure
is connected withthe electrochemical characteristics of the
process, It is shown that the ion discharge in the formation of
silver-mercury and silver-cadmium alloys which occur at the ca-
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76-10-16/34,

Some Problems in the Theory of the Electrodeposition of Alloys. IV. Oscillo-

ASSOCIATION:

SUBMITTED:

AVAILABLEs
Card 2/2

graphic Study of the Cathodic Potential in the Alloy Deposition
Process '
thode potentials which e xceed the potentials of the ion dig—
charges of the metal electronegative to the greatest extent
given in the solution, occurs simultaneously and not by means

of a subsequent discharge process of the various ions. This.
deteotion agrees with the data of the radiographic analyses!
carried out by different authors. On the strength cf the nigro~
scopic observation it is shown that the potential fluctuation
found in some cases at the surface of the mercury is in the case
of deposition of the silver-mercury alloy connected with the:
periodic dissolution of the OL -phame of the alloy in mercury.
There are 4 figures and 4 Slavic references.

Institute for Physical Chemistry of the AN USSR
(Axademiya nauk SSSR. Institut fizioheskoy khimii)

September 4, 1956

Library of Congress
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AUTHCRS:
TITLE:

PERIODICAL:

ABSTRACT:

Card /3

BoRRUNOV A, K. M.

Polukarov, Yu.M., Gorbunova, K.M. 76-12-12/27

——————

Some Questions From the Theory on the Electro-Deposition of Alloys
(Nekotoryye voprosy teorii elektroosazhdeniya splavov) '
V. Osoillographio Investigation of the Cathode-Potential During the
Deposition of the Alloy (Copper-Zine, Copper-Lead, and Nickel-
Cobalt Systems) (V. Ostsillograficheskoye issledovaniye potentsiala
katoda v protsesse osazhdeniya splava (sistemy med'-tsink, med'-
svinets i nickel' -kobal't).

Zhurnal Fizicheskoy Khimii, 1957, Vol. 31, Nr 12, PP. 2682-2689 (USSR)

The following systems were investigated: Copper-zinc system (a system
with some s0lid solutions angd a considerable amount of mixture-
energy), copper-lead system (gystem of euteotio type), and the niock-
=d~oobalt system (continuous series of molig solutions). The method
described in the previous work Ref. 1 was applied. The following
was gtateds 1.,) Potential-changes with a great period of oscillation
within which oscillations with a smaller period took place, were
stated with the depositions of the copper-lead and nickel-oobalt
alloys. 2,) I% was stated that the great periods of cathode-poten-
tial-change (with the deposition of nickel-cobalt- and copper-lead

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"
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Some Questions From the Theory on the Electro-Deposition 76-12-12/27
of Alloys. V. Oscillographic Investigation of the Cathode-

Potential During the Depositiom of the Alloy (Copper-Zinc,

Copper-Lead, and Nickel-Cobalt Systems)

alloys) recorded on the oscillogrems, correspond to the time re-
quired for the formation of a layer in the deposition. 3.) In order
to clarify the nature of the potential-oscilletions during <he Pro-~
cess of depositions of alloys, which is acoompanied by a process of
hydrogen. separation, oscillograms for the process of hydrogen-ion-
Glscharge on copper axd sino from a cyanogen solution were plotted.
It wos shown in this condext that the cathode-potential with the dis-
charge of hydrogen-ions chenges periodically. L.) It was stated that
Le potential oscillations with 2 small perlod at the deposition of
alloys depend on the process cf hydrogen-precipitation. 5.) No sub-
stantlal difference wms discovered in the chaxaoter of the change of
the cathode-potential during the process of ion-discharge with for-
meticn of alloys which belong tc the various types of equilibrium
dlegrams. Thera are 5 figuxes, and 6 references, 5 of which are Sla~
viee

Card 2/3
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Some Questions From the Theory on the Electro-Deposi tion 76=12-12/27
of Alloys. V. Oseillographio Inveatigation of the Cathode-

Potential During the Deposition of the Alloy (Copper-zine,

Copper-Lead, and Nickel-Cobalt Systems

ASSOCIATION: AN USSR, Institute of Physiocal Chemistry, Moscow (Akademiya
nauk SSSR. Ingtitut fizicheskoy khimii, Mogkva),

SUBMITTED: September 4, 1956

AVAILABLE; Library of Congress
Caxd 3/3
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S0V/123-59-15-50861
Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, Nr 15, p 136 (USSR)

AUTHORS: Nikiforova, A.A.,Lg_ormnova,r K._M. m

FTITLE: Methods of Intensifying the Process of Chemical Nickel Plating

PERIODICAL: Fil, Vses, in-ta nauchn, i tekhn, inform. M,, 1958, 20 pages, illustrated,
6 rubles,

ABSTRACT: The book has not been reviewed,
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. ‘ 30V/137-59=~4~8380
Translation from: Refaz‘ati\myy zhurnal, Metallurgiya, 1959, Nr 4, p 149 (ussg)

AUTHORS:: Iﬂﬁkﬂ!._v,;,, .Qg;:_bl__mom= K.M,
'S SR

. ) iy
- TITLE; Investigations Into Iren Diffusion in Corundum, Magnetite ang Rutile
With the Use of a_Fed9 ‘,Tracer

PERIODICAL; v sb,: Metallurgiya 1 Meta.llovedeniye, Moscow, As USSR, 1958, pp 511-514

ABSTRACT; Tablets of 10 mm in diameter ang ~. 5 mm thickness were used ag Samples,
They were preparsq by pressing oxide Powders under 4,000 kg/om? pressupe
and sintering at 1,000°C during 50 hours, Radioactive Fe59 was applied
by the method of évaporaticn in g vasuum, Diffusion annealing at 770 .
1,200°C was oarpieq out in a vaguum (10°2 - 10-3 pp Hg) and 1n the air,

' Card 1/2 the initia] portion pertains to diffusion in the volume of an oxide grain;

- 00516120003-3"
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S0V/137-59-4-8380

Investigations Into Iron Diffusion in Corundum, Magnetite and Rutile With the Use of
a Fed9 Tracer

the final portion pertains to diffusion along the grain boundaries (the grain size
is ~1 - 10/.‘.). Averaged values of voluminar and boundary diffusion by the method
of removing layers) are in a satisfactory agreement with results obtained by the
absorption method, )

I.L,

'
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. S0V/126- ——7-5-14/25
AUTHORS: Izvekov, V., I, and  Gorbunova, K. M.
e
TITLE: Investigation of Biffusion of Iron in Corundum and Kutile by
Means of the Fe®¥ Indicator (Issledovaniye diffugzil
zheleza v korunde 1 rutile s pomoshch'yu indiketora re®9)

PERIODICAL: Fizike metallov i metallovedeniye, Vol 7, Nr 5, pp 713-721
(USSR) ' 4%

ABSTRACT: In this report a few data are quoted which are characteristic
of the diffusion process of iron in o=Al,0. (corundum) and
T105 (rutile) and were obtained by using radioactive iron

Fesg. The specimens were made from powders of A1205 and

T105. Foreign inclusions in the Aly0z powder were 0.lp
8105, 0.05% Fe, 0.1% alkali metal salbs, 0.2% SO, and
0.05% Cl; and in T105 O.1% of substances which are not
precipitated by ammonia, 0.0l% Fe and 0,05% heavy metals
"of the HoS group. The specimens were cylindrical, with a
diameter O0f 10 mm and thickness of 3-5mm and were press

Card from powders. The pressure of the press used was 4000-5000

1/6 kg/em®. The original powder was moistened with water in order
to ensure greater strength of the specimen. After pressing, tt
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Investigetion of Diffusion of Iron in Corundum and Rutile by Meansa of
the Fe Indicator

specimens were dried at 100-200°C for 10 hours. The sub-
sequent baking of the specimens was carried out at 1100°C
(for T10p) and 1400°C (for Alz03) for 50 hours in an

atmosphere of air or in a vacuum of 1072-10"% mm Hg. As
a result of the baking of the T10p specimens a notlceable

sagging and bending of their ond faces was noticeable. This
does not occur when baking Alg0z speoimens. In order to

obtain a flat surface the end faoces of the speclimens were
ground with emery paper. To remove stresses which are
introduced during the manufacture of the specimens the latter
worso submitied to a lengthy (20-25 hours) anneal (homogen=-
igation) at the highest temperatures at which diffusion
experiments were subsequently sarried out (above 1000 C)s
After these operations the specimens worg ready for covering
with a layer of iron containing the Fe Indicator. The

Card strength of the specimens used for experiments was determined
2/6 by a weight method. For corundum it w%s an average of
2 g/om® and for rutile 3,03-3.69 g/om®. The ocoating of
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Investigstion of Diffusion of Iron in Corundum and Rutile by Means of
the Fe Indicator _

speclmens with a radloactive layer of the indicabor was 5
carried out in vacuum by means of evaporating iren and the Fe
indicator, and subsequent condensation of the metal vapour on
the specimens to be investigated. The coating of the specimen
wlth a layer of marked iron atoms was sarried out in a vacuum
arparatus made of molytdenum glass (Figsl).  The diffusion.
annealing was carried out in quartz tubes in furnaces with an
automatic temperature regulation. Rutile specimens were held
in an air atmosphere at 900, 800 and 1000°C, and in the case
of vacuum annealing (10°%=10"° mm Hg.) at 770, 850, 900,
950 and 21000°G, ~ The diffusion in corundum was studied
under heating conditions at 900, 1000 and 1100°G. The
temperature was measured by Pt-PtRh and chromel-alumel
thermocouples placed in the zone in which the specimens were
s8ituated inside the quartz tubes. For determination of the
diffusion coefficients of iron in corundum and rutile two
methods were used: (a) an absorption method, in which the
Card diffusion constants D for each temperature were calculated
6 from the decrease of activity in time, which is determined
3/ from the direction of the applied radicactive substance.
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(b) a method involving repeated removal, by mechanical grinding
of layers after lengthy annealing. The activity of the
specimen was determined after each grinding operation. On the
basls of the remilts obtainmed em activity distribution ourve along
the depth of the specimen has been construoted which
enables the diffusion coefficient to be calculated. Prelim-
inary experiments with corundum specimens in an air atmosphere
have shown that there 1s no fall in activity under absorption
measurement conditions even after lengthy annealing (200 hours
at 1000°C. The layer removal method*has enabled activity
distrlbution curves along the thiockness of the apecimena of
corundum, soaked in vacuum at 900, 1000 and 1100°C, to be
obtained within the coordinates (N - x), one of which is
shown 1in Fig.3; and its form in the semi-logarithmic
coordinates log N x £(x%) 4is shown in Fig.4. On the basis

o of these ocurves the diffusion coefficlents of iron in

ngd o -Alg03 have been determined end are shown in Table 1
(p 717) In Fig.5 the straight linmes 1 and 2 refleot the
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diffusion Process along tne boundary surfaces and in the
8rain depth respectively. The results of experimental
determinations of diffusion coefficients of ircn in rutile

rutile specimens at different temperatures in relation to the

time of heating 1s shown in Fig.6. The activity diastribution

along the depth of the speocimens was &gain detsrmined by

the layer removal me thod, From the results of Table 2 the

relationship log D = £(1/T) has been conastructed (Fi1g.7).

The final values for the diffusion coeffiolents obtained in

anrealing rutile apecimens in vacqunm are shown in Teble 3

{p 718). From the results of Table 3 the relationship

log D £(1/7) was consirusted (Fig.8), The values of the
gion energy Q and the Pre-exponentinl multipliers D,

Card for rutile under various experimental ¢ondltions, taloulated
5/ from experimental results, are shown ip Table 4(p 720),
There are 8 figures, 4 tablea snd 17 referonces, of which
S are Soviet, 3 Engligh, 8 Soandinavian ang 1 German.
\
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TITLE: Some Problems Concerning the Theory of Eleotro-Depo~

sition of Alloys (Nekotoryye voprosy teorii elektro-
osazhdeniya splavov).

VI. The Mechanism of the Formation of Supersaturated
Solid Solutions and of Two-Phage Systems During the
Electrocryetallization of Alloys (VI. o mekhanizme
obrazovaniysa beresyshchennykh tverdykh rastvorov i
dvukhfaznykh sistem pri elektrokristallizatsid splavoy) -

PERIODICAL:  Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, mp 4,
Pp. 762-768 (USSR)

ABSTRACT: After Jasobi (Reference 1) found the possibility of
electric copper ang zinc deposition the problem arose
if the deposit was a mixture of the metallic crystals
Or an alloy. This Problem wasg radiographically investi-
gated; works by Nakamura (Reference 1), Kersten (Refe-
rence 2), Roux and Gournot (Reference 3), Stillwell angd
Stout (Reference 4), Umanskiy and Layner (Reference 6)

Card 1/4 Bechard (Reference 9), Raub and Krauge (Reference 10)
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Some Problems Concerning the Theory of Electro- 76-32-4-5/43
Deposition of Alloys.

VI. The Mechanism of the Formation of Supersaturated

Solid Solutions and of Two-Phase Systems During the
Electrocrystallization of Alloys

and by Raub and Engel (References 13, 16) are known in
this connection, and they are explained in the present
paper. As the problem mentioned in the title has never
been examined until now and on the other hand might be
an important contribution to the prediction of alloying
properties the authors investigated in this paper the
formation and the growth of a new alloying phase on the
cathode. The increase of the cathode potential with the
connection to the current source was already observed by
Volmer et al. (Reference 21), he also explained it and
afterwards they made considerations in connection with
the change of the cathode potential which are to make
possible the determination of the deposition structure.
For this purpose inveatigations of the function of the
deposition structure of the alloy on the magnitude of the
cathode potential were carried out. From the experinmen-
tal part can be seen that three systems were used: copper-
silver, copper-lead, and copper-nickel. It was observed
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Some Problems Concerning the Theory of Electro- 76-32-4-5/45
-Deposition of Alloys.

VI. The Mechanism of the Formation of Supersaturated

Solid Solutions and of Two-Phase Systems During the
Electrocrystallization of Alloys :

that in the case of electro-depositions which are located
at cathode potentials in the near of the potential of
equilibrium (with lead) the formation of supersaturated
solid solutions (of lead in copper) are to be expected,
while in the case of depositions of alloys with higher
chemical polarization at high current densitieas the forma-
tion of two-phase systems can take place, also in systems
which in equilibrium supply a continuous series of solid
sclutions. The deposition of the copper-nickel alloy is
mentioned as example; here a solid solution separates at
low current densities, while at high current densities the
excess voltage is so great that an own formation of nickel
phase takes place.

There are 3 figures, 1 table and 23 references, 7 of
which are Soviet.
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-AUTHORS : Gorbunova, K. ., Sutyagina, 4. 4, 76-52—4-9/43

TITLE: The Gloss of Electrolytic Deposits ang its Connection With
the Internal ang External Structure of the Deposit
K voprosu o bleske elektroliticheskikh osadkov i svyazj
Yego 8 vnutrenninm j vneshninp stroyeniyenm osadka)

FERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, HNr 4,
PP. 785 - 790 (USsR)

ABSTRACT: By changing the conditiong of deposition an essential change
of the crystal lattices ig caused in many metals; this is made
reason for the bresent paper to deal with the probleq of the
influence of geonetrie factors or the surface reljef respec-
tively on the 8losa. It ig assumed that the gloss ig determinegd
by the gize of the crystals forming the deposit, ang that they
only shine when the crystal dimensions are sufficiently small.
Similar statements were made by Wittun (Reference 1) and 8. .
Kochergin*(Reference 3,2) a8 well ag by A, T, Vagramyan and
2. A. Solov'yevs (Reference 4,5). Wood (Reference 6) was the
first to roint out the connection between the €loss and the

Card 1/3 crystal orientation, while S« P, Makar'yevs (Reference 7)

- 0516120003-3"
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The Gloss of Electrolytic Deposits and its Conncction With the Internal
and External Structure of the Deposit

observed changes of the texture, juat as well as V. I, Arkharov
(Reference 8;, L. S. Palatnik (Reference 9), V. I. Arkharov
(Reference 8 » G F. Kosolapov and B. Yu. Mett (Reference 10),
N. T. Kudryavtsev and B. V. Ershler (Reference 11) investi-
gated electrodeposits of zine. In the last Years the opinion
became popular which originated from K. M. Gorbunova et al.
(Reference 12,13) that gloss isg not .clearly determined by
the dimension and the character of mutual orientation of the
crystals. This was also noticed in a similar way by Smith,
Keeler and Read (Reference 14) as well as by Read and Weil
(Reference 15)and’ Klark and Simonsen (Reference 16). In the

' present work the new data obtained by a. 4. Sutyagina (Refer-
ence 19) are investigated and the influvence of a.c. on the

_3"
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The Gloss of Electrolytic Deposits and its Connection With the Internal
and External Structure of the Deposit

and the gloss was also not observed, and the assumptions by

K. M. Gorbunova, T, V. Ivanovskaya and N, A. Shishakov
(Reference 12) were proved. The electrochemical investigations
of glossy and dead zinc depositions showed, however, that the
increase of surface Polish and the absence of sharp raisings
increase the gloss so that a conneetion between the reflection
coefficient and the surface relief is assumed. There are 8
figures, 1 table and 2o references, 13 of vhich are Soviet.

ASSOCIATION: Akademiya nauk SSSR, Tnstitut fizicheskoy khimii’l.‘loskva
_ (Moscow Physico-Chemical Institute,AS USSR)

SUBMITTED: November 26, 1956

AVAILABLE: Library of Congress

1. Metals--Electrodeposition 2. Crystals--Lattices 3. Metals
--Surface properties
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' AUTHORS: Popova, 0. S., Gorbunova, K. M. S0V/76-32-9-12/46
TITLE: The Structure and Some Properties of Electrolytic Manganese

(Sstroyeniye i nekotoryye svoystva elektroliticheskogo margantsa

/ PERIODICAL:* Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 9,
PP 2020 -~ 2028 (USSR)®

ABSTRACT: The electrolytic solution used contained manganese sulfate
and ammonium sulfate. An additional solution of the same
composition but with glycerin added was also used. The
manganese deposit was investigated using the microscope
(Fig 1), the electron microscope (Fig 2), and X-ray apparatus.
As the Debyograms show, the manganese deposits, and
especially those from the solutions containing glycerin,
are almost amorphic (Fig 6). After warming for a short
time at about 120°C the manganese appears to have the
structure of g-Mn or y-Mn in the X-ray studies. Whichever
modification appears is dependent upon the conditions of the
electrolysis. The hydrogen content of the electrolytic

. deposit was also determined by using the apparatus shown 3
+ Card 1/2 in figure 3. The content was found to be between 5 and 8 cm
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The Structure and Some Properties of Electrolytic SOV/76-32—9-12/46
Manganese

of hydrogen per gram of metal (Table). The greatest part

of the hydrogen escapes up to 125°¢, while the rest leaves
up to 300°C (Figs 4 and 5). This behavior differs f'rom that
of electrolytic nickel '° (Fig 5). By using an elastic
cathode the inner siresy of the manganese was determined.

found to be between 5 and 20 kg/mmé, There are 6 figures,
1 table, and 30 references, 9 of which are Soviet.

ASSOCIATION: Aksdemiya nauk SSSR, Institut fizicheskoy khimii, Moskva
(4s Ussg, Moscow) Institute of Physical Chemistry)

SUBMITTED: April 4, 1957
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TITLE:

PERIODICAL:

ABSTRACT:

Arslambekov, V. A., Gorbunova, K. M. 20-119-2-29/60
SRS R G SN B R

The Kineticgof the Processes of Formation of Oxide Films

on Tungsten and Molybdenum (X kinetike obrazovaniya okisnykh

plenok na vol'frame i molibdene)

Doklady Akademii Nauk SSSR, 1958, Vol 119, Nr 2, -
pps 294 - 297 (USSR)

The results obtained are also of interest for the inter-
pretation of the data of the kinetics of the oxidation of
arbitrary nmetals. The apparatus used here made possible con-
tinuous observations of the growth of the oxide films within
a wide interval of the oxygen pressures and within a wide
temperature range by means of the weight method. Especially
constructed vacuum mioro-balances were used. The results

of the measurement of weight were also recorded by means of an
electronic circuit and by an automatically registering galva-
nometer. The sample suspended by a platinum wire was heated
in a tubular furnace. With rising temperature the amount of
the oxygen reacting with tungsten and molybderum increases
considerably and in this the velocity of the growth of the
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* The Kinetiw of the Processes of Formation of Oxide Films on Tungsten and
Molybdenum

oxide film increases noticeably. At temperatures of above
300%C the growth of the oxide films on tungsten and molybde-
num is described sufficiently by an equation of the parabolic
type:

xankt+0.

The value of the constant k of the oxidation velocity of
oxide films of considerable thickness depends only little
on the amount of the original (specific) surface. With
polished samples C was almost equal to zero and with reduced
samples the value C was almost equal to that amount of oxy-

gen which was necessary for the preceeding laying-on of the
oxide film. A diagram shows the temperature dependence of
the constants of oxidation of tungsten and molybdenum in the
case of different kinds of surface pretreatment. The values.
of the activation energy are compiled in a table. The differ-
ence of the activation energies of electrolytically polished
and ground tungsten samples is probably caused by the fact
Card 2/4 that the surface layer becomes deformed to a great extent
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‘The Kinetim of the Processes of Formation of Oxide, Films on Tungsten and
Molybdenum

in grinding, and that remanent stresses occur. But in the
samples electrolytically polished afterwards the sucface
under stress is removed. At temporatures of below 360°C the
course of the ourve 1g k - 1/T changes with tungsten and
molybdenum. Within this temperature range the process takes
Place only with half the activation energy as at higher ener-
gies. The constants of the reaction velocity to a great ex-
tent depend on the thickness of the oxide film; it shows
its greatest value in the case of small film thickness and
decreases by several orders of magnitude with growing thick-
ness of film. Such a dependence can obviously be explained
by the fact that the increase of the null scale (okalina)
is determined by the diffusion of the component through the
oxideffilm. '
There are 4 figures, 1 table 2nd 1 reference,

Card 3/4 ‘
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GORBUNOVA, K. M.

"Eloctrorystallizetion from a orystallographic point of viev,"

report to be submitted for the Intl. Committee of Thermodynamics (Bleotrochemical)
and Kinetics, lith Annual Meeting, Vienna, Austria, 29-Sep - 2 Oot 59,
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82577

8/081 /60,/000,/006 /001008

/P Voo AC06 /A001
Translation from:; Referativnyy zhurnal, Khimiya, 1960, No, 6, p. 103, # 21631

AUTHORS: Sutyagina, A,A,, Gorbunova, K.M,

\

TITLE: Some Regularities of Metal Electrocrystallizathﬁ?Under the Effect
of A.C.

PERIODICAL: Tr. 4-go Sovneshchaniya po elektrokhimii, 1956, Moscow, AN SSSR,
1959, pp. 414-420 :

TEXT: The authori studied the effect of applying a,c, on the structure
of electrolytic deposits\of y_i;" C_q""and gg”\)btained from electrolytes with
addition of surface-active substances, The electron-microscopic method is
used to show the coarsening of Ni, Cd and Zn orystals in electrolysls with

a.c. application whose amplitude is greater than that of d.c., In the case

of Zn there are also changes in the shape, dimension and the relative arrange-
ment of the crystals; these changes are different in solutions with different
additions. A higher frequency of a,c,reduces its effect until it disappears
completely, It 1s assumed that the coarsening of the crystals is not connected
with the desorption of the additions during the anode cycle. The authors

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"
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82577

8/081,/60,/000,/006,/001 /008
AO06/A001 2

Some Regularities of Metal Electrocrystallization Under the Effect of A C

believe that in the case of Zn and Cd, the structural changes are connected with
the surface activation of the anode current component as a result of the potential
shift toward the anode zone; in the case of Ni, changes in the structure do not
depend on the nature of surface-active additions and are caused by the difficult
formation of Ni hydroxide in the layer near the electrode, due to H ionization
and the accumulation of H+ ions during the anode pulses,

Z. Solov'yeva
Translator's note:; This is the full translation of the original Russian abstract,

Card 2/2
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5(4), 18(7) SOV/76-33-3-26 /a1
AUTHORS: Gorbunova, X, M., Lebedeva, K, P.
TITLE: The Effect of Surface-active Substances on the Crystal Shape

and Texture of Zinc Deposits (Vliyaniye poverkhnostno-aktiv-
nykh veshcheatv na formu kristallov i teksturu osadkov tsinks)

PERIODICAL: Zhurnal fizichesko khimii, 1959, Vol 33, Nr 3
pp 669 -~ 67§ (USSR{

ABSTRACT: By a comparison of the polarization curves obtained on
several crystal surfaceg during electrolysis the rate of
growth and variation of the shape of these crystals is de-

termined. Many investigations have already been made with

surface-active substances on the growth of crystals such as
during the crystallization of silver from AgNO3 8olutions

with the addition of acetic acid and phenyl acetic acid,
For the purpose of studying a similar effect the authors

investigated zinc crystals as hexagonal crystals are assumed
Card 1/5 to possess anisotropic properties., Zn monocrystals were

_3"
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The Effect of Surface-active Substances on the SOV/76-35-3-26/41
Crystal Shape and Texture of Zinc Deposits

obtained in glass tubes by Bridzhmen's method and the basal
surface and prismatic surfaces were exposed by shearing

the sample at the temperature of liquid nitrogen. Zn was
deposited from concentrated zinc sulphate solutions (4.7 n)
at a pH value of 2.8-3, The results of measurement of
solutions without surface-active substances indicate (Fig 1)
that the polarization of Zn separation on the basal surface
(1010 ) of the crystal is smaller by 20-25 mv than on the
prismatic surface (0001); further, it was shown that the latter
- grows thater by three times than the former. Additions of the
surface-active substanceg tetrabutyl ammonium iodide (1)

and n-ootyl alcohol (II) did not affect the polarization

of the Zn deposit on the surfacg (1010) up to quantities

of 5.10~4 moles/1 (I) 'and 2.10- moles/1 (113, but accelerated
the Zn deposition of Zn on the surface (0001 already at a

quantity of 5.107° moles/1(I) so that with a certain con-

centration of (I) the surtace (0001) can grow as fast as

the surface (1OTO )o This difference between the c¢ffect of
Card 2/3 (I) and (II) on the surfaces (0001) and (1010 ) is explained

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"
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The Effect of Surface—active Substances on the SOV/76-53-3-26/41
Crystal Shape and Texture of Zinc Deposits

by a more intense adsorption of (1) and (II) on the surface
(0001). Unlike deposits without surface-active substances,
those obtained from solutions with additions of (1) and (II)
possess a texture. The effect of surface-active substances
ig assumed to be determined by two-dimensional centers of
erystallization. There are 6 figures and 23 references, 9
of which are Soviet.

ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii (Academy of
Sciences, USSR, Institute of Physical Chemistry)

SUBMITTED: August 12, 1957

card 3/3
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5(4), 18(7)
AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

S0V/76-33-9-15/37
Sutyagina, A. A., Gorbunova, K. M.
T RSN
Electrocrystallization of Nickel by the Application of Alternat-
ing Current. I. Structure of Deposits From Electrolytes Not
Containing Additions of Surface Active Substances

Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 9, pp 1982-1987
(USSR)

By considering the factors acting upon the electrolytic sepa-
ration of metals, important structural changes may be assumed

to take place in the metal deposit by the simultaneous ap-
plication of direct and alternating current (of different ampli-
tude and frequency). The authors investigated the effect of
various ocurrent conditions on the size, shape, and texture of
crystals in the metal deposit. An electrolyte (I) (160 g/1
NiS0,.7H,0, 10 g/l NaCl, 30 g/1 33303) was used, and the pH

was changed from 1.9 up to 6. Deposition ocourred at room
temperature; the density of the direct current was changed from
1 to 3 a/dm“, and that of the alternating current from 1 to

12 a/dmz. Nickel deposits obtained with a pulsating current
electrolysis (density of d.c. = 2 a/dm?, density of a.c. =

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"
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S0V/76-33-9-15/37

Electrocrystallization of Nickel by the Application of Alternating Current.
I. Structure of Deposits From Electrolytes Not Containing Additions of Surface
Active Substances

"
= 2 a/dn“, frequency 50 cycles) differ but very little from
thoge obiained with the direct current. With an increase in
density of a.c. to 7.5 a/dm®, however, the nickel deposit
orystals grow t{o a great extent, and so does the change in
texture (Figs 1-7), while reflection is diminished. In alternai-
ing current frequencies of 5Q0 cycles the last mentioned

changes are not observable. A strong change of the nickel deposit
occurs only with the ratio: densiiy of a.c./density of dec. >
and with lower frequencies of the alternating current, in

which connection the acidity of the electrolyte plays an im-
rortant part. Similar observations were made with the electro-
lyte 160 g/1 Ni80,.7H,0, 45 g/1 NiCl,.6H,0, 30 g/1 H;B05. In-

vestigations were extended to the change in potential of nickel
separation under the abovementioned conditions with the aid of a
special apparatus (Fig 8), and a loop oscillograph. By the ap-
plication of alternating current (50 cycles) the cathode
potential changes according to a sinuscid, the axis of which
shifts to more positive values (Table), as compared to the
potential of nickel separation in the application of a direct

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"
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S0V/76-33-9-15/37
Electrocrystallization of Nickel by the Application of Alternating Current.
I. Structure of Deposits From Elecirolytes Not Containing Additions of Surfac
Active Substances -

current onls'. Y(Fig 9, oscillograms). There are 9 figuréé,
1 table, and 10 references, 7 of which are Soviet.:

SUBMIT?ED: February 22, 1956
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0560y

. 80V/76+33-10-2/45
of Nickel Under Alternating Current Conditiong,

nore observed, not even witp an EM-3 electron mioroscope (Fig 1).
Ths radiographs of these deposits have blurred linas (Fig 2),
The calculationg of the radiographg carried out according %o
A. A. Sutyagina's methog (Ref 4) showeq that in the lustroug
nickel depogitg an X-ray diffraction Pattern exigteq along
the (001) axis, In accordance with data oy ¥. M, Gorbunova,
T. V. Ivanovskaya and N, 4, Shishakov (Ret 5),an image with
diffusion circles was obtained on eleotronogro.mg (Fig 3) of
nickel deposgitg Tesulting fron solutions with ap addition of
2,6 - 25 7-naphthalene disulfonic acid, At a ratio of

: D, 1 (alternating current of 50 oycles) a strong

of the nickel deposit wag Observed;
in most cageg nickel

ith an X-ray diffraction
DG = 2 a/dm

reflexion (Table
with allylthioures
a/dn? refleot strongly (Table),

or aniline Dosaessed wegk
deposits fronp electrolytaes
Dc =1 -2
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0580},

| SOV/76~33-10-2/45
Electrooryatallization of Nickel Under Alternating Current Conditiong,
II. Electrolytes With Additiong of Surfgce-gctive Substanceg -

alternating-ourrént frequenoy reduces its‘eﬁ'a?t 80 that

at frequencies of 5,000 cyocles the n'ickeLdeposits show the
same structure ag those obtaineq at direct ourrent only.

The experimental results are explained and the DPapers by

Ae A. Rotinyan, v, Ya. Zel'des (Ref. 10), I._I. Zhukov, 7, D,
Pigareva (Ref 11), K. 4. Izgaryshev, gs. Berkman (Ref 16) and
Yu. M. Polukaroy (Ref 1) are mentigned; a change of the ad-
sorption conditions op the cathede ‘ig taken into congideration
(at a potential 8hift) as well gg 4 change of the H*-jonie

ASSOCIATION: Akademiya nauk SSSR) Institut fizicheekoy khimii
(Aoademy of Soiences of the USSR, Institute of Physical
Chemistry)

SUBMITTED : February 22, 1958
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PHASE I BOOK EXPLOITATION S0V/3951

_Gorbunova, Kseniya Mikh lovna, and Anna Aleksandrovna Nikiforova

Fizlko-khimicheskiye osnovy protsessa khimicheskogo nikelirovaniya (Physico-
Zhemical Bases of the Process of Chemical Nickel Plating) Moscow, Izd-vo
AN SSSR, 1960. 206 p. Errata slip inserted. 3,500 copies printed.

Sponsoring Agency: Akademiya nauk SSSR. Institut fizicheskoy khimii. Ed. of
Publishing House: N.G. Yegorovj Tech. Ed.t S.T. Shikin,

PURPOSE: This book is intended for skilled workers, laboratory techniciana,
and mechanics of electroplating and electroforming shops.

COVERAGE: The book deals with a chemical nickel-plating process which reduces
nickel salts by hypophosphite, It reviews the general results of investlga-
tions of plating conditions, reaction mechanisms, properties of nickel coat-
ings, and the results of research done by the authors at the Institute for
Physical Chemistry of the Academy of Sciences USSR and other resegrchers,
both Soviet and non-Soviet. The reaction kinetics of that stage of the
plating process when nickel ions react with intermediated agents satisfying

Card-4/6
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Physico-chemical Bases (Cont.) S0V/3951

conditions for a first order reaction are also reviewed. The authors
state that activation energy and activation entropy for the process are
calculated for the first time in this book. They thank P.P. Belyayev
and M.I. Zil'berfarb for useful observations and reviewers K.V. Chmutov
and A.T. Vagramyan, end A.A. Sutyagina for editorial assistance. There
are 56 figures, 60 tables, and 90 references: 35 Soviet, 21 English,

1 French, 1 Polish, and 32 German.

TABLE OF CONTENTS:

Introduction 3
Ch. I. Some Information From the History of Research on the Reducing

Action of Hypophosphate on Heavy Metel Salts 7
Ch. II. Conditions for the Formation of Nickel Coatings in an Aoidic

Medium 16
Card 2/6

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3

s /081 /62,/000/008/032/05T ,

B156/B101 !
AUTHORS: Gorbunova, K. M., Polukarov, Yu. M.
oy
TITLE: Electrocrystallization of alloys

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 8, 1962, 370, abstract
8K180 (Sb. "Elektrolit. osazhdeniye splavov", M., Mashgiz,
1961, 31-56)

TEXT: The conditions under which electrolytic alloys of various phase
structures are formed at the cathode are examined. The results of research
carried out with the binary Cu-Bi, Cu-FPb, Cu-Tl, Cu-Sn, and Cu-Cd alloys '
obtained from perchloric acid electrolytes are given. Methods of e
investigating alloys obtained by electrodeposition are described.

39 references. [Abstraoter's rote: Complete translation.]

card 1/1

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3

SUTYAGINA, A,A.; GORBUNOVA, K.}, (lloskva)

Electrocrystallization of some metals in the presence of, the

additions of sulfur-containing surface active.agents,

Part 1: Effect of the eleotrolysis conditlons on the amount

of impurities in zinc deposits, and the mechanism of their

incorporation. Zhur,.fiz.khim. 35 no.8:1769-1773 Ag '61.
(MIRA 14:8)

1, Institut fizicheskoy khimil AN SSSR,
(Zino-~Plating)

(8 fex ersmic eo oonds) . i
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29985
5.\3‘0 |0_87 1521 21/%63«15%035/011/006/013
' AUTHORS: Sutyagina, A. A., and Gorbunova, K. M. (Moscow) |
TITLE: Study of the electrocrysfallization process of some metals iﬁ

the presence of sulfur-containing surface-active admixtures.
II. Effect of the conditions of electrolysis on the amounts
of impurities in nickel deposite and the properties determined
by the above conditions

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 11, 1961, 2514-2523

TEXT: The dependence of the composition of Ni deposits on the type and (><
concentration of admixtures, the acidity of the solution, and the current
density at the cathode were studied to elucidate the nature of electrodic
processes leading to the formation of indistinctly crystalline deposits.

A solution of 160 g/liter of NiSO4'7H20, 30 g/liter of HBBOB, and 10 g/litsr

of NaCl with different pH values was used as electrclyte. Thiourea, allyl
thiourea, B-sulfonaphthalic acid, 2,6- 2,7-disulfonaphthalic acid,
a-naphthol disulfonic acid, a-naphthol sulfonic acid, sodium thiosulfate,
thiosalicylic acid, diphenyl thiourea,and potassium thiocyanate were used
as admixtures. The amount of occluded sulfur increases with increasing
Card 1/4

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3

s/o76/612/98§§/o1 1/006/013

Study of the electrocrystallization ... B110/B147

concentration of the admixture in acid electrolyles yielding larger

amounts of occluded sulfur. The sulfur content 1s decreased by an increase X
of current density. The sulfur content is less when admixtures containing
sulfur on a benzene ring or bound to oxygen are used. Since the overall-
sulfur-to-carbon ratio ig higher than in the organic admixtures, chemical
conversions are assumed to take place in the deposit. Irrespective of the
structure of the admixture, 390% of S is bound to Ni as sulfide. The
higher carbon content probably caused by adsorption of the conversion
products of the initial admixture is explained as being due to the removal
of S from organic compounds by freshly deposited, Hp-saturated Ni gimilar
to Raney nickel). 4 temperature increase leads to an increase of the §
content, despite of the desorption of surface-active agents. S-Ni ratio

in the deposit was several times found to be equal to 2.5. The constant
ratio found after extraction with CCl4 and acetone indicates a loose che-
mical bond since the 8-Ni ratio falls to 0.5-0.7 on heating to 130°¢c. X-ray
analysis revealed a structural change at 400-450°C: After a reacticn time

of 1.5 hrs in the soliad state, Ni and N1382 were formed from the nickel angd

the high-sulfur primary sulfide phases under exothermic conditions (as has
been thermographically established). Heat absorption at 600°C is due to

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3"
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29985

8/076/61/035/011 /006 /013
Study of the electrocrystallization ... B110/B147

the melting of a eutectio mixture consisting of Ni and the decomposition
products of Nijsz. The melting point of Ni is lowered by the occlusion of

v sulfur. The refleotion coefficient of Ni deposits obtained from low-acidity
electrolytes is lowered. Gloss is, however, not directly dependent on the
sulfur content. The reflection coefficient is also raised when the current
dengity is increased. The hardness of an Ni deposit obtained at
1.4 a/dm2 (PH =_5.5), which was measured with a TMT-3 (PMT-3) device was
about 210 kg/mmz, that of an Ni deposit containing 0.6% S, prepared with
0.1 g/liter of thiourea (TU), was about 570 kg/mm2. With increasing
current density (2.6 a/dm?), hardness at 0.1 g/liter of TU and at a sulfur
content of about 0.42% decreases to 456 k /mmz, while it is increased in )<
the absence of admixture (about 310 kghnZat 3.3 a/dm?). At a sulfur
content of about 5%, a change in the lattice constant of Ni by about 0.04%
occur. Deposits from electrolytes with pH values of 2.5 to 2.6 and low
current densities as well as from electrolytes with pH values of 5.5 and
with TU additions of 0.3 to 0.5 g/liter showed no texture. Deposits
obtained at high current densities from electrolytes with a pH value of
about 5.5 and containing 0.1 to 0.2 g/liter of TU as well as from higher-
aciditQ/r electrolytes showed textures oriented paralld to [001]. In the
Card 3/4
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29985
, 8/076/61/035/011/006/013
i' S8tudy of the electrocrystallization ... B110/B147

abgence of TU, the texture was oriented parallel to [110] at pH = 5.5.
With deposits of the indistinctly crystalline "somatoidic" type, some of
the reduced-metal atoms interact with the admixture molecules in the
crystallization zone, forming particles interfering with the formation of
the crystal lattice. The authors thank Z. V. Semenova for calculating
X-ray pictures. Papers of A. V. Pamfilov, O. E. Panchuk, and R. M. Morgart
are mentioned. There are 2 figures, 6 tables, and 11 references:

7 Soviet and 4 non-Soviet. The four references to English-language
publications read as follows: T. Rosenqvist, J. Iron and Steel Inst.,
39, 19543 0. B. J. Fraser, Trans. Electrochem. Soc., 71, 425, 1937; H.
Kersten a. W. T. Young, J. Appl. Phys., 8, 2, 133, 1938; V. Kohlschutter,
Trans. Faraday Soc., 31, 1181, 1935.

ASSOCIATION:  Akademiya nauk SSSR Institut fizicheskoy khimii (Academy of
Sciences USSR, Institute of Physical Chemistry)

SUBMITTED: March 31, 1960

Card 4/4
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Sy '3/076/62/036/009/001/011
‘ B101/B102 L
AUTHORS Polukarov, Yu..M,, Gorbunova, K. M,, and Bondar', V. Vﬂ
(Moscow)
TITLE; Some problems of the_alioy electrodeposition theory. VIII.
: Study of the dependence of copper alloy phase structure on .

the electrochemical corditions of deposition
PERIODICAL: Zhurnal fizicheskoy khimii , v. 36, no. 9, 1962, 1870 -~ 1876

TEXT: The electrodeposition of supersaturated solid solutions of lead,
. thallium, %in, or cadsium in copper from solutions of perchlorates (Pb-Cu,

$n-Cu, Cd-Cu) or of sulfates ($n-Cu), or nitrates (Tl - Cu) was investigat-

ed. In all cases, the deposition of Pb, T1l, Sn, and Cd ‘started at more

positive potentinls than would correspond to the equilibrium potential of \/
. these metals, and the lattlce constant of the copper was greatly expanded.

The solid Sn-Cu solution contained more than 22% Sn, the lattice constant -

was 5.75,?\, and at & cathode potential wore positive than =130 mv the

Cumsn8 phase (high-tempernture S—phnno) vng formed. ' The solid Cd-Cu

Card 1/2
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‘ . 5/076/62/036/009/001/011
Some problems of the alloy ... B101/B102 ‘

soiution contained ~16% Cd, the maximum lattice constant was 3.716 R at
-0.350 v. The supersaturation observed is explained as follows: Owing to
high ovérveltape, a highly active Cu latiice is formed in which the electro-
negative metals have higher solubility, so that the separation potential
becomes more positive. The lattice then loses its excess energy, and a
supersaturated sclid solution is formed., The supersaturation depends on

the cathode overvo!tape atiuining 150 - 700 wmv with T1, and on the rate of
electrodeposition., There are 4 fipures.

o+ ASBOCIATION: akadeniya nauk 88SR, Institut fizicheskoy khimii (Academy of
: ¥ Sciences USiR, Institute of Physieal Chemistry)

SUBKITTED: September 27, 1960
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POLUKAROV, Yu,M.; GORBUNOVA, K.M,; BONDAR', V.V,

Some problems in the theory of the electrodepcsition of alloys.
Part 7: Investigation of the phase structure of copper-bismth
alloys in relation to the electrochemical conditions of their
production. Zhur.fiz,khim, 36 no,8:1661-1666 Ag '62,

(MIRA 15:8)

1, Institut fizicheskoy khimii AN 8SSR,
(Bismuth-copper alloys) (Eleotrochemistry)
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FOLUKAROV, Yu.M.; GORBUNOVA, K.M.; EONDAR', V.V,
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